Localization of the multifunctional protein CAD in astrocytes of rodent brain.
The CAD multidomain protein, which includes active sites of carbamyl phosphate synthetase II (CPS II, glutamine-dependent), aspartate transcarbamylase, and dihydroorotase, was immunostained in normal rat brains, the gliotic brains of myelin-deficient mutant rats, and brains from normal weanling hamsters. In each of these tissues CAD was observed in cells resembling astrocytes. In hamster brain, CAD immunofluorescence was also found in cells closely related to astrocytes, i.e., the Bergmann glia in cerebellum and the tanycytes surrounding the third ventricle. The astrocytic identity of the CAD-positive cells in rat brain was confirmed by double immunofluorescence staining with antibodies against glial fibrillary acidic protein (GFAP). The two enzymes carbonic anhydrase and glutamine synthetase occur in the cytoplasm of normal astrocytes in gray matter and of reactive astrocytes during gliosis. Products of each enzyme, i.e., bicarbonate and glutamine, are required for the CPS II reaction, which is the first step in the biosynthesis of pyrimidines. Therefore, the present results suggest roles for carbonic anhydrase and glutamine synthetase, as well as CAD, in pyrimidine biosynthesis in brain and a role for the astrocytes in the de novo synthesis of pyrimidines.